We report pilomotor seizures in two patients who presented with piloerection or gooseflesh spreading in a pattern similar to the 'Jacksonian march'. Gooseflesh was confined to the ipsilateral side in most of the episodes. Occasionally it spread to the contralateral side. It was also associated with other autonomic symptoms and complex partial features of temporal lobe origin. Simple partial status that progressed to complex partial status occurred in the second patient. Very rarely secondary generalization occurred. The cause was left sphenoid meningioma and temporal tip contusion in the first case. It was idiopathic in the second case, although a positive family history of complex partial seizures was obtained in this patient.
INTRODUCTION
Piloerection or gooseflesh occurs in response to fear, cold, rage or sexual excitement in animals and humans. It is an extremely rare manifestation of epileptic seizures 1 . Since its initial description in 1896, only 20 cases of pilomotor seizures have been reported [2] [3] [4] [5] . Several colloquial terms of the Arab language are used to describe the feelings of the patients in such cases. These include: 'nafdah, creasah, rajfah, raashah and qusharirah'. All these terms are equivalent to shivering, chills and cold sensation in the English language. All are typically associated with piloerection or gooseflesh. Such a phenomenon usually presents with diffuse involvement, however, it may start unilaterally and concomittantly with other ictal behaviours 3 . The site of epileptogenesis is in or near the temporal lobe. The pathogenesis is not clear, although both tumorous and non-tumorous lesions have been reported 2 .
CASE REPORTS Case 1
A 26 year old man was referred from the medical department for evaluation of recurrent unexplained bouts of shivering. His episodes started in 1993 at the age of 24 years, manifesting as paroxysmal attacks of mainly left-sided shivering sensation that start on the left foot and leg. It ascends gradually to involve the whole left side of the body up to the vertex. Occasionally it was followed by word finding difficulty and loss of consciousness. At age 25 years, he underwent a craniotomy with tumour resection because a neoplastic lesion in the left sphenoid area was demonstrated by cranial computerized tomography (CT). The histopathological diagnosis was a meningioma, which was completely eradicated. Extensive work up for infectious sources was done and did not reveal any particular finding. However, In June 1995, he suffered a traumatic left temporal tip contusion from a road traffic accident. Ten months after this event, he began to experience unexplained bouts of shivering sensation, palpitations, sweating, epigastric discomfort and poorly described fearful and strange feelings. Detailed interview disclosed that the bouts of shivering sensation consisted of erection of hair 'gooseflesh' and were not associated with fever or temporally related to cold weather, anger or excitement. The gooseflesh initially appeared on the left leg and foot, then marched up to the left thigh, inguino-scrotal area, left abdomen and chest wall, left arm and face and finally to the vertex. Infrequently, gooseflesh crossed to the right side. The episodes lasted no more than 60 seconds but recurred 10-12 times per day. During most of them, he remained clear. Occasionally, secondary generalization occurred with tonic-clonic convulsions, froth, tongue bite, incontinence and post-ictal confusion and headache. Haematological, biochemical, metabolic, mineral and serologic screens were completely normal. Repeat brain MRI failed to show tumour recurrence. However, tissue loss at the apex of the left temporal lobe was documented. An interictal 16 channel EEG showed independent frequent sharp-wave complexes and slow-wave discharges of left temporal dominance (Fig. 1) . The overall picture was suggestive of partial seizure disorder. He was treated with carbamazepine 800 mg daily and reported no more gooseflesh on regular outpatient follow up for more than 5 years.
Case 2
A 23 year old female university student was admitted to the Department of Neurology in November 1999 due to recurrent unexplained paroxysms of chilly sensation. Close interview revealed that the paroxysms of chilly sensation were consistent with hair erection 'gooseflesh' and were not associated with fever, cold weather, anger, excitement or aggression. One year before, she started to have paroxysms of gooseflesh beginning at the left lower limb, then ascending to the trunk, left upper limb, left side of the face and vertex. Rarely did it involve the left upper limb and face or the face alone. The attacks lasted 20-40 seconds and recurred eight-10 times per day. Gooseflesh spread to the right upper limb and trunk occasionally and very rarely to the right lower limb. She remained clear throughout many episodes. When they were prolonged, blurring of vision and transient unawareness did occur. She denied generalized tonicclonic seizures but on very rare occasions, she experienced an aura of strange feeling followed by gooseflesh, then motionless staring with automatisms of lip smacking, sweating and fumbling. She appeared unresponsive for 2-3 minutes. These seizures occurred twice per month and infrequently evolved to secondary generalization.
A few hours before admission, gooseflesh recurred 15-20 times per hour. In the last few episodes, she was not completely aware of her surroundings and appeared distracted and confused. In Casualty, one generalized tonic-clonic convulsion with froth and tongue bite and post-ictal confusion was documented. She was diagnosed as simple partial status that progressed to complex partial status, so she was given a loading dose of i.v. phenytoin 20 mg kg −1 over 45 minutes, with excellent clinical response. She was maintained on carbamazepine 200 mg t.d.s. Her gooseflesh, complex partial and secondarily generalized seizures were completely controlled. She had history of a fall from height in early childhood, however, it was not clear if she had any skull fractures, concussion or contusions. Her family history was positive for complex partial seizures. Investigations showed normal haematological, renal, hepatic, mineral, metabolic and serologic screens. CT and MRI of the head were completely normal. The formal 16 channel EEG showed excess slow-wave activity from both sides, and frequent independent high amplitude sharp-spike-wave discharges with right fronto-temporal dominance (Fig. 2) . The overall picture is suggestive of a seizure disorder of partial origin. She reported no further attacks on regular outpatient follow up for more than 2 years.
DISCUSSION
Pilomotor seizures are rarely encountered in clinical practice. Its particular association with a group of autonomic manifestations suggests that it is a subtype of simple partial seizures 6 . Several previous reports documented only clinical seizures without interictal or concomittant EEG abnormalities 2 . Our patients had unequivocal interictal rhythmic spike-sharp-wave complexes from the ipsilateral temporal region in the first patient and from both hemispheres with right fronto-temporal dominance in the second patient. We did not resort to either continuous video EEG monitoring or sphenoid electrodes. However we did not record ictal EEG changes and this was similarly noticed in 85% of non-motor simple partial seizures 7 .
It is of interest to note that all patients reported with pilomotor seizures have had tumorous or nontumorous lesions in or near the temporal lobe. These included gliomas, pearly tumour, meningioma, hippocampal sclerosis, post-traumatic cerebral contusion, lobectomy for intractable seizures and radionecrosis 2, 4, 5, 8-10 . Non-tumorous lesions included longstanding seizure disorder, stroke, neurosyphilis, cerebral damage after streptococcal septicaemia and hyperosmolar non-ketotic hyperglycaemia 4, 5, 11, 12 . Pilomotor seizures might also be caused by left sphenoid meningioma and the traumatic lesion in the left temporal tip as in our first case. However, our second case was idiopathic or familial as no discernible aetiology was found by extensive laboratory screening and neuroimaging techniques. To our knowledge, this has never been linked to pilomotor seizures. In essence, this will widen the aetiology of pilomotor seizures and will raise the index of suspicion of the primary care physicians and internists, who first receive the patients in clinical practice. The wide use of such terms 'chills, shivering, cold sensation' by our patients should alert us to better analysis and understanding of these terms, as they may hide the actual underlying meaning of piloerection. The same can occur with certain patients who consider that piloerection is a normal procedure which occurs in various situations of exposure to cold, emotions or fright, and so they will usually discount it from their symptoms. This was particularly true with our two patients as both of them initially used such equivalent terms in their local Arab language 'nafdah, creasah, rajfah, raashah and qusharirah'. Careful analysis and interpretation of such terms will lead to suspicion of pilomotor seizures so we feel that pilomotor seizures are underestimated by both patients and physicians.
According to the Commission on Classification and Terminology of the International League Against Epilepsy 6 , pilomotor seizures justify the terminology of 'autonomic seizures' as a subtype of simple partial seizure. Pilomotor status was reported secondary to hyperosmolar non-ketotic hyperglycaemia. The authors 5 concluded that the metabolic abnormality was the most probable cause and the role of carbamazepine therapy may have been coincidental. However, in our second patient the frequency of the pilomotor seizure dramatically increased to status like few hours before admission. It occurred around 15-20 times per hour. She was unresponsive with motionless staring, lip smacking, sweating and fumbling during some of these episodes. She appeared distracted, confused and not completely aware of her surroundings. She drifted into secondary generalization during one of these episodes. The response to phenytoin and carbamazepine was dramatic and long lasting in both of our patients. This obviates the coincidental response to carbamazepine observed by the aforementioned authors. The occurrence of these seizures in association with complex partial seizures in our two cases and those previously reported 4 prompted us to question this association. Whether these pilomotor seizures are simple partial seizures or part of the constellation of symptoms of complex partial seizures remains to be answered. In our patients pilomotor seizures were mainly unilateral, consistent with those reported in the literature 2, 13 . Ipsilateral piloerection to the epileptogenic focus found in most of the reported unilateral pilomotor seizures is very interesting. It was mainly ipsilateral in our first case and contralateral in the second one. However, unilateral ictal behaviours in partial seizures could well be ipsilateral to the seizure focus 14 , although piloerection crossed over to the contralateral side in both of our cases. Another distinctive finding in our patients is the focal onset and the spreading pattern of piloerection simulating 'Jacksonian march' seizures 15 . This spreading pattern of piloerection could imply that there is a topographic mapping in the uncus or limbic system for thermoregulatory function, similar to somatosensory representations in the cortex or thalamus 4 .
The pathogenesis of pilomotor seizures is not fully understood. The ability of some normal persons to voluntarily provoke or inhibit piloerection suggest that pilomotor activity is under the domain of the cerebral cortex 16 . However, it is not precisely known which structures are involved in its regulation. The results of animal experiments and clinical observations in Man indicate that several structures in the brain are involved in this issue. The hypothalamus, the amygdaloid nuclear complex, cirgulate gyrus, orbital cortex and premotor area are among many others [16] [17] [18] [19] . Piloerection has been evoked by electrical or pharmacological stimulation of the above structures in cats and monkeys. Bilateral hypothalamectomy in cats abolished this response and surgical removal of the premotor area led to its exaggeration in monkeys [16] [17] [18] [19] . However, piloerection has never been evoked by electrical stimulation of the human cortex or studied by intracranial electrodes 20 . Yet, brain potentials in the premotor area have been recorded during voluntary piloerection in humans 16 . The clinical observations led certain authors 1, 8 to postulate that pathology in the neocortex of the temporal lobe or insula could evoke pilomotor seizures. Similarly, it was reported that the activation of the intact uncus and limbic system by ictal discharges from the temporal lobe elicits piloerection and other thermoregulatory responses 1 . In our cases, the clinical findings and EEG abnormalities suggest that piloerection can be provoked by an epileptogenic focus in or near the mesial portion of the temporal region. In conclusion, a high index of suspicion should always evoke our interest in the analysis and interpretation of the various terms used by our patients while narrating their ictal histories.
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